

Twitter: @ketab_n 



fY« \r urt 



O 




<1W aui je> - uiLjJl 

loTAoTT :,j«£U - looooT* : j3U 

HtlT^UjJI \iv Vu . 
www.books-world.co i^jjSJJI ji>ii 
info@books-world.co ^jjSJyi jjj-JI 

J^jUll utiif£fl Jjil" 

''ij* j£j»»« - £j*JI ij-» - u^jl' 

f 0TA0TT:,j«SU- t\l\\ ■ ■ : j;U 

www.shabanatpress.com :^ijjJSJyl jjj-JI 
info@shabanatpress.com jjj-JI 

Ollc)llj aylcall oaliJ! OaJI ■«yi*HE<J*->"jl W*~ a ' 



Twitter: @ketab_n 



Twitter: @ketab_ 



Twitter: @ketab_n 



h.Jlaj Lol dJJI Jgjjjj «jilc p ll nillg 6jLziJlg dJJ imll 
?...rtri llr cbjjLnJlg >_ijJJI (^jj Jj» 

^jSCl - \c4~^ i)* v "-^ J^ LjI j-^>- ~~ (jvxajUi!l (_$Ji?-} 

L$J (—» j>J ti)Cjr iU-j (J ^jSJl ^jUJl jL>-U jl L*^»-> jJ IJu 
001 ji!lj w»LjJI o^Uil * Jil ^JUJI oJi (ju JLiil Aikll 
ijjJlp jUauij (jcJUl »— oVlj AjjpLtJl (juj tULc idU-l A-jLj^iJl 
jjoga» ^ jji*^' 'UJaJl «-LJLp t_^L_j_jtll jJalj Jli .iilsLpj 
(jv*l jJlj iJj^Li <_£ j~- j jiji*j Nj t^jbJlj oUjJiil iiJ (_$ j~* 
ji j| JL^-I j jx-JI <jj' j 'V ^ 1^*^' Cr* ti dr^ J t<LoLll 
.ij^Ail-l U j>l jJ? Jj ^UjJaII oJU (J ^jiC 

<jP t_ii_CU |JL?- SjwM jX* iJ jL*i Nl ^ U O^Uil eJU jl 

<. jJ?l j^j ojULt ^j n»-oSll J ^-Lij^iJI jl ^ljj-jtll J 'j^II 
J JJLij >-oSMj ^L.j_iJl ^.^1 jJS ^j ^y. jU>- jJl L,- 
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ubgnnll 



S\ ^j^l JL>- ji)t hjai j Jl^i-I UJU 

n ^IjT^IJ^L^IjU^)!) 

j^JL-l isU-Jp ..^LijT 

rv ^jtJI oNiU. ^ 

n yt'J\ jS> yLJl 

tv >-T ( lu..s J Ui 

o> «i^e ^JJI JJ-I ..jjJUI 

ov ajiaijUjSiijai 

ir oUjjyii >u£ 
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injiUI ^jpgUI djjiijg JLcjoJI nnmln 



<Jp *Jual li ^ljjSll k_JL-Jj SJ&^I j^.:.»T JLJ^I 
-uUoi^Lp ^Uk* JL^-I jl5dJUJJjt5iU— j^-j^. jkLJI 

t»~4 J-^ 4)1 jl) ol jj (^JJI d-jJbi-l Jj *L>w«~Jl Luj ^J; 

JLi-L <i j*J) d~pjJ-l I JJ. ^^J, /\ J ^l ^l JLi t ( JLJL.I 

\c!JJ '•('^Jij *P j5> J* (jjJJl Jlc^T^ eJUuj 4jW>j jj* (^JJl 
J*Jj 1 Jlr^ f J*^ (H^tA^-l Ji* L fj*«» J* j^Jl*-iL£ 
.^L£L» j j»^il ji! t»i}b>-^ 4~+z>- A^wj t»i}b>-^l IJu* 

U /JJ cJLDl ^ >j tJljjJI iJbJl ^UKJI diL" t Jl^l 
jl Lgjjj^nJ JjLsxj ^j^- j j£j L» ca^I j j£j ^L^pL-J ji^lj 
•wJLill jp Jli (j^- oJIjjj Jjj I L» aJULs ^La j^Cj <J^> 
J-JL-I b\S iSli JLj. }Up ^ jf JS ^j JLJLI *U ^ 
jjJL«j ^JJl Jj^UJI jj& oLL>JJ LjpjU 4 (?..!>L?- 

L\Jl Ml Jlj— Jl iJlA 4jjJW»J LjL^jJ £*J t JL^LI ^ J4A« (jJ 5 - 

.JtJLl ^ «Jl jJLi^N 5^Up LjI 5JjLs£ o^jL-JI oJl* 
4-iU|-l ^pLiil Jj»! *l j*jJI ^ ji>*j ^j! L jp^ Luj ^ j 

.iLkUI ^-^L-^l j 

\ \ 

Twitter: @ketab_n 



JLi-l ^ jjUl ^ j^iil ^ ^AJl jl jsLI ^L IjJ J«i 

:jLai ^aiLl iiij JyJl jj^ (J alj jl ^jj 
i_ikJl iJ.l.2...tiU Jp jj-j- ^J-il IJLaj jjiiJl 



jLj jj^jj jo^j JL^-I ysS\ ^ jJl ^Sll Jl ^Jwai 

: Jji (jp- 

^j 2ulf* JU- Jl j-X- ^ljil J ^ljjJl j| 

*ilLi il jl ji ^LJI £»-Ua* il jl ,ji jUJUl ^ 

^UI JpLij UjJI jJL iiljil Lj c^l Jl f ! 

^o.l>wl t<JLJLi 1S jAj» ^../i^- (J a jJjj J,Jj jl ^j-Jj |i jJl 

: Jjai (jv?- 
*J U ji JiiJI a^-j ^ j — =U U j 

^ ✓ ^ » \ ^ 

cSbL^ JliL«(>-^lL.jtjU-j JLSI JUj^uu^yj 

liJp j3 JL>«^a L$J (wJ^L^- ^l 4jJL-^S (J <U) io Jr«Jl <J-^ 
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_rj-i_JI V.-"-9*^ rtijKig JLoaJI dh-_.il n 

s>rj ^L> ^JL-S-* 

ftjj j "j 4 » J— >J 4 ":'»»■* J ..,<ij 

« 'g - i_JL_l J _ — 'i j ~j jJl _a..a>- oLLCJI _jJlp 

j_J?JL^I jP<_-!>_Jl4JL9^JdL>*l y^l^ljjjbLU jLS" 
oLJ-l jjb Jj jii? jiil Jli j ^U—J^M jjb jLi-l j! jW.^jl Ju_p| 
<-»j-~ j*j _ ^lj ^jp- J J^ j-gi SL>- £_ L JSj 

JLJJ j! I jlj J_i *Ju*yi Ll t( j_il jjb JL-L1 j! - Jlkl 

e-LjlJ j»-Svi-l I jJ_^»-J 4jvJaJl J .i j-«- jil J^iLJl j£~« J j*_NJ 

UjLUi JLJLI JlSLi! ~Ai\& £~ cJLS" lalj cijwJJl 

*LIp <Jji> ti-jJlci Jlj — II IJ^; " Jj! <*-* Ws* <J j-^U' J 

J uil^LS" j j^ljj-aJI oljj ^JJL j^-^bj ?jLi-l jP 5jvJaJl 

^__Jl j jSCJl IJla ybl jtj _«Jl ji 

t(Symmetry) jkUl y> jL-^-L» j^L» j~_l jLi-l jj, 

oJli __*_JL» C-;.^f _9 _0—Jl iJjtj*' — ' ~ ~" J 4 J' (*-*-" 

Jp j-_JIJjo jJiLJJ jUJp J-Ujji JLMj^UjIj iJ£Jl 

0 ja-SOI ol jSsJlS" jJiLii > j* L JS"ijjj __»«j (j^>_4 j--JI J*i Jl 

1 j j* jJi jl ^ii^i j -j_ii oijjL jt (^_ri jSaij ^--Ji) 
_JLUj. *>\JU ^jiU c^L?- ^JLI abjl \JS jJiLJl i~_ ojlj LlS" j 
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I jkU JJlUc (s^IjjLJI J>i j*i5 LgjLtaj) o jjljJlj ti>-ji — i 
.jljjis (jL UijjjJJ JJLC- JSvJJI ^j-ij Jl>-1J ^i ,jV*jtl 




j«M*^ JA ' 




Lil jali jkUJl ^ LJW Ijji ijilU»j ytj oli jJl>«5 U| 

IJlAj t£j| jJl (J^jJL-l 4jt__^> LjLp ^jO^OJ U a jjiUj) o^™jj <CJ*j 

UUapl jo^ jLi-l U jt±A J Ijj jj ^J5I jLS" jlj JLJ^I 
JLJ-1 ^JLi ^LpIj J>4 ^ jstl 'lj£>- 4J jl t U^ljJl 
jUjSM aJ^AJ jLSLiSll ^jwojj Jajkj jJ jl U wL5i tiaJJall 
jijJU-j i_jL5j <, JJL^ jbU oli i>-jij\-a UpI ^JJjuJ ^jSJ jl jJ 
iUU** UliT ^jSd jl jJ Lg^SUI j>jl>Jj SJUjJ^-l ol j-^> VI ^U-j 

jj jljcslj Sjj (jjiS jJlj jv«Jl ^Ja , »^'»» U5 J-*J j**"*^l 

UjuI ^ JU» dJLJi Ji-j t5 jtUll J>-jVl j-» U- jj dLUJ i. 

.jJl £-1 jj^l Ol ji Jj» j^S <Jp jJaX; IjJj l-L* jl tUjjtl jjj 
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U 



,j^lDI uag uUI djjJoug JLcoJ) ■ ■* I » 

Jjtj! j t±}L~< ^l i_iilpjj jjJaJl Ai»«x>-U tiiSli ol jtU; iJjibi 

^Pj l^tJU^ i jlZ (J jj!j i»JaP oljLA^I 43 jJLit I^IS" lOl jtJ-\ 
. JiLJl j JI^jA-I <Ls<aS <JLp <_£ jJa^ JJl jU«P^I 

j! ^LisS- 5JL»> LsiS JibJl jlS" Ja j* jNl Jlj^Jl j 
I Jibi* j jSJl jiC J. L>- ? j jSJI IJla J ^JiLJI j 4.....JJI 
^j-Ji i_jLs£ JSLLj jJsbJl ^jJlp LL>-I ^^jJaj «Cj Jj i JU- JSJp 

<j\ <LJ>I «UjJIP v_~»«-Jl j <U- jjcll jL^I J Sy-isJl jjiwaJl (J 

jjJl) ^jJJl ^ jiJ.1 Jp U ! ! Ji\ll Jp 6 ly Li JiLJJ ^ 
JS3 Uj!>U j JiLJIi tdJJi o^U- Jp yN\ jlS Ji* 
JiLJI Iju*j j^LjJJI ^ ja jlS JuL) .UpJl jS j ^UwJaJl JlSLtl 
JL£N («ciJLo j 4jI jjJ cJO «UJaJI j! _iL~iSI *l jj j-Jl ja 
IJLa ^ Juol fc_^AJu L,i| Jj Jaii Upjl ji j UlSLi! islS J ^JibJl 
.(JUj j JjL <cuSo- ^ JJLL* j JibJl IJLa \> jLiJ 

(Jl jwUj-iJl j^- jJ jJs>UJI Iju»j ^LjJJI jil IJLa jl 
(jul jill J ^L^ ^iSI jJLj JibJU i<UJaJI <jyl jS aJ jl iS 
j| I Jibi* jj5C j jjUJI j^i <uJj Jl jJl Jp j toLLSJl J o> 

jiJ^ 1 j' <U-ljNlS Ljc. ^Ui <LLp LUs I il ^L jouj' 
U Jup ^SJI lsCjul, ^j-^jj» J^-I iJljji Jjj oLc U ja JLjA-I I J-a 
j jjU jJLii jSw jj» ajv»U» «CjUj t5'jJ »_j jJJl Jii J 



\0 



Twitter: @ketab_n 



J JLJJ y>Ui« Jj>-\ jkLJl 015 JLii ^^Ijj JL^ ^ J^.y? 

^lj ^LLLjT O jJl j ji)l 1-1* jijtl i*s>L>-l ^L.>jJl OjJaJl 
^yknj) <U~ij JSLtJl JL>-Ij p-L J-jiJl (jyl ji jl Jp (jlill Lg-^> jS ^yaj 

j>-~iJl Ijl*jj c<ujj .^2.11 iL-iNl jJ?l (J (L*li ^jLJI 
^*^* j j>\ (Jp ^ycJl jL^>-Ij Lo-^ IjlLI IjU> JLSjJI ^J-^Jl 

^j-S SJo- y> ~*oJa> .iL^I J>4 P-bj-iJl *LJL»J (_yJL«Jl ^U&I 
^ jJlS j^I Jp (_£ j"j£ ojj ^JiJLij i4jwJaJl OyljJ (J- ■ > ■■ "" 

oL ^JJI Cj^4 (JL^ >* «iUS j^ JiiJ i jJLkll jkLJl 
<LoL>- <LlL>- 5 <LJ jJ~l o jSsjiJl i^ULLj cJLS" JlaJ i4JLi£ JJ 

to JL>-I_j AjjJaJ (J 4jwlaJl (jul jS Jl jl>-l ,jSLj ^Li Jj£S tjp^j 
(jLj£ L jJJL ilsLJI Jj» J-kJ^ SJ^-lj i5 jL« (J tiS j ^iS"! SjLc jl 

? J>LJI ja J^ L jJJL JLi-l jjv. j JJUJl ^ 

* c » » 

^ jJl ^wgl t>L>«l>wo (j^y L) jLS" Li iLiLk* 4.«. : ..Ja.ll ^LLp ^L 

k_9 jjLs> (ju ^LnJI jLa.'..~...»i*j!l juilj^j t— ' j^-l (j~-Sl jj OiJJ c4jLi>- 
Jjl oJUwij c^^^SsJl JL>- jJl «LijkJ (_y*— " L J| Jj-^ jJJ *LJL»Jl 

^LkuJ, Ljlp Jj.j-^L jlLJl jl, Jp { \ AVr ^L j oL»L>Jl 

AjjJaJl) o jwj .*ll O^Jaj (J L—JsLillj aJLi^^JI s jiJl JL>- jj 

ciJJj JJ LoLA-1 jyl ji Jb>-jl Jj (jj jJ jLS" i(L-^L»v»j j4^Jl 
^J^- LjjLA-I eJiA ij»L jwij (jP j>«P «lS\J jLjJl (V ijyji; 
ioiLi-l o ji p-<mjj j— ^J jj j-!J«JI j jill oUJj J (jcJLjl e-L- 
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^jjjjUI > p -» *J T II djjiij^ JLoaJI AA..i\ri 

IJLa CjIjUoI pjol JL>-1 jwt" ^l iabJl •L.....JI «UjI jJ| OjJai J 
«L,.., J^L*.» J j$S3l •UjJaJl ^IJciC~.Lj ^Lkl«.l cJJS JJ -bl Jj t j 
JS* ^auSo (_g JLll (jV>-»Jl jJgLJl a gjkj jl j JL>-jJl IJL» ^j^-pO jl 
J*>U AilkJl j Silil j jlSll j jl.jJLS' oLdl -UJaJl oU jSb> 

jSsJ .(.L*»L>-I •L......JI) e ^JJ-lJl ^jJaj 

•LjJaJl Ju>- jj (_^l) LjjLA-Ij «• j^aJl JL>- jj J JJL9 jp- J.olSsj' 

.(•LbJl •U,...,.,.Jlj *L.«Jb Ujya j j^SsJl 

«•LjjiJl ^JLp J oJuJL>- -L*JLp Sjjj C-jJJuI Ln>-I cJJS Jj 
•Ljlp AiJu AjjJJI j* IjiaJl j l-o Aj C.P Lk^l ^SJl LsyiSUj c,.., 



^Jlp j cjNLc>-NI y Jp L|3l j^-N JjUL-I ^ o-^. ojLitj 

J jst» jJl jj» jt-j-^Ljj *LLJI e jO- jj» Oilj ojjill oJLa .JUJj>»JI 
j\jj>-l <ju ji k-iLllS"! ^ja ^ji j^aJl Jpj .eJl>- y> «bjjaj Jl 
jj» L>A.<j jl M| 40 j*-So*l AjjjJI « j^Jlj •^A-JwaJl «bjjJl 0 jiJl 

^ W ^Ip *LUJI ^ ^Lku-l UjlpJjLJI j>-TjUJ-Sll 

•LjJai J Ai^n ,,h\\ SjjjJl ^» A^j^-jWLlJtajjjjSsJl ojjjJl JL>- jj jj» 

UU-J cJJi Jo«j j^SJl LSLjlsLw» (JjUcJ .«LLjws jj^SJb c-.w 
•u^JwaJl ^jjjJIj «L.M.Jjbjv» j jjjSsJI) (_£ ji Cj^L 1 JU>- jj" J I j*lj 
.«LjSLU 0 j5 »Jjl< J Ujji ">bii cJ-ii IgjSo' .(s j^^SJIj 
«LbJl «L^cJI j pjx!l AjjJaj jjj jJjJl «J jb£ cJLS' JlSJ 
5-jWI j (obj4-lj cjIjJJLS") jsUjJI jI'Ip ^J. JjVu JLi-L 



w 
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ojLjajO px iLoLi 



^(^JLp ^Lj iJu tol j>*il j ^ j>*i!15 (^^SJl ^L^Nl ^i^ 1 

tiSSUJl j\j ji\ ipS/l ij^JaJl £>jLJi oLjJaJ jjac-l jJ y 
jIjLo jl iJll>- jL"jl ^ CjLLSJI JtSd^ AjjiaJl oJla (J 

oL*j j-U-a^s ^JLJw jIjj^I ««i* -Li wJLw "H jjwajl «j 
oL**~i~l ^ya$V*ap-j ■s*^»»*! oIjIjiaIj 

.1* jts-j cjLjJ^JMIj oLj jJjjJlj cjL jJjjJI Ji» Lgi* 




S^jyili J^ji" _J»j JliUD jtj^i *ej^" J-"" J* 
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ijjjJJI xp9xJI djjiiig JlaaJI rth ml h 



iwi»ljj oNjLhjJ (Jl LfrJUtf (J J.U ■" ijjJaJl oJLa jl jj 

IAjc-JojI <_£ ji AilS" jL«ji-1 (J JLs^Lj jl <JUpUaL»-1 Ljil oJJt*j> 
«JjJaj (J LaJU>- jI9 tiiJjJl (_£ JJtllj 4. ; .,..,.,IjUuij jJjjSsJlj <LoLA-I 
JjiJ . l^-Uw^ jJLs£ L£ *(_£- J-S" ^ija^j C^.^ toJb»lj 

(J £J.jLll 43jP ol jJiLJl j»JS" ^51 (Jp iijJaJl oJlA O jJajl 
tJp-N Jj»Ij J AjjJaJl oJLa qJ> jjCLJ LUJj t^ylj^i j*J (_$l 

cJjJl Ji V/^l Jl <j' (_?^ 

oJo-j^> AjjJaj <Lc-L^ j>o *LL*Jl iljLica (j^a (_$ j^-l aJl>- j>» JL^i-lj 

. j jS\Jl iJuk 

(_$jj jtLiJlj JL^-I |* j^ij. ^L. jj! LLI iljjl Jj» cL»L>- j 

'.o jAjj..*J*l 0»Jx>- ^J-LlaJ ^jjJljJ-jiJl 

">Lj?- jj^- jJI ^Lj?- j_S" *b JL L. j ^L^JIIjL,-! 
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(OjjUI Q\jhl\ u\d uuUjinJI jbiciH 



jl>*p^M ^s^» j^^jp^jLiil jIjcj Js-* :<_£J~>- jJI jL>- jjI JLS 
-Uj-i aJI dilij t^^il <Jp oL>- LgJ SJL~» aJL* : JL3i (, jT ylll ^y> 
ja jL«jV (j~c^* ? jL«JVl ^ jLJVI ^J» j» L» cUji 

t-Clj Jp cJJj J 4Ia2>- Jii 4lL?- Jl CJ ^Jll ^JLa Jj t jLj^l 

^i dUi jis, vi o ^ ji jLl, v AiyJ jT ^iii dUJ^ 

^JiJl aSLW J ^^J j tJjLaJ t^-Uj J jL>«i oj>«jvoj <u~ii J ajI 
Cj jl>- CJJJJi KbLS' J ejl^Jj oMS" J <t)l ^l ^pL iisL^^I 

. oJuP jjLaJI C..fcljj J ji«J! 

^ljJl j JjJJ y> ji5 J f-!A^j ^ya-all jJ-l iJ jill eJLa j| 
Jaio UL>I £• j <. jT jill J jL>pVI ^P C-jJJ-I JUp Lil» ^JUI 

ULUj' IS1 Uj^> jT ^Dl J ^^JUJI JUp^I oUI J JpjJI 

* * * *" 
oL JiJl j Jilji L> Li i ji jiii ^j-^J u dUi 

jjji J_pl ji >tJaJi t_-«LSGi iJLa jL ljl ui vi tAijjJ-i 

jLJVl |J-^j tejji j j jSOl IjLa ,j\L>- (jJJI ja tj»Jlp (^S^- j-U 

ej>-j 4>-j jl ĕjLi| L ijjjaj CJbljj li|j 'jJ-*J |iL 4.J 
I j^ajj IjL>p| U> Jij jl ^ki t^JajJl t-jbSsJl IJLa jL>v> 
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i_JJ>ill cLl>XQ9 cLt>JLaJI *-J->l (jOJ 



j«i oL, JiJI dJUbJ l^ JuJ jl Jj^l J, c^.^31 ^L£ll »Ju4> 
Jp «Uwslj il^/i j jSj jl t^^i LS" t^^SUJl ^j-J j IgJLp j*jx^-I 
^g^a^I JJI <uil pJl*j jjji U lil <uip ili j «JL>>- j jLJ^I j>*p 

0 

t&j^ : J>- j aJjS £9 Njl (wiil lj jPi (JL^JI IJla (Jj 
:<uil ^l JL5 c(£V :oL,jlJJI) 

^pj t(^jji3lj toilii j <.Ju»>Ls£j t^j-oLp ^jI <dLi .S ji ^l JuL» 
_/J»j UL**jj U*U-jI Lw j jlS :<_$! ( j j>w ji L»lj) tJi>-l j 
Ulj)» :«jjl Ij^-j ^^jW J&\ Jli j .«^ys LJs cJLi^-l jp- cJUp 
tiw jJJ Ulj (j\ :J-ij .jjj^LiJ i^j-Lp ^j Jli ( jjjwji 

C?' : J?*J Jr-^d ^ J^>-J L$iUoj 

'-CT^-h cT"^ j-! 1 J* -^aU- Jp <ij Jl j jjwji 

: JUwiJl Jli j .J^ILj (jj Jl j jjw ji \j\j :Lij| <UP j . j jaJal 

Jp ajw jS i^j^I Jli j «.«ejjJ jil Jp» :<dJ^ ; ^LjpI 
(j^>jVI J_jj Lj-ci LU>- : J-i j .t-jjLiu ^_J>il j .LiL>- 
<Jji j t^j^ j 4jw IS jL<9 (_$l J>- Jl £~*jlj :(_$ j^ jJJ JLij 
J*-ii . j jj^li *Li>f J\ ^«y^Jt^ ^tl^IsDS^ : JLJ 

jl .«Jl ji^l ^ 

Ja ^ 4<UU*p (_s^iJ V ^JJI p.JAJl ^bS^Jl IJJ> aJIS Jb»o 

C--»jJ-| jJjJI L__J| Js-Sjj" <_$ >>-! Jl jS\ J jU» AjNI oJlA Jo-U 
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Ur I j^-y ^-Lij-jaJi *LAp (_$jJI Lj tĕ j^?Ull oLjJiJl j 

^aj^I ol* J*>Us> oj£ c5jkj jl ^j^Lj 

^lp ^LiX>l Lgjw»j ^jJl i*UJl ^L~JI AjjJaJl c~»Li JJiJ 
^jJl j *Uaijl jl Jp LJ>jl ^yCj t^ju^L-l J^e>\ Ji\ Jjp * \ ^ \ *\ 

jjb jl <J*- j^l ^y^i Irri -^LkH j ĕj>Li1 o-Ji^j [i-s- jL>c^« 
^ g gl j .jilScJl Ijl^j ^^«j dJL) JU j ^jL-Jl juL) j_jiLSv« "LjSUL-I 
tj_ ^y) jkZ ^ - £lS"L« iJLai i;Sj« J Ll ^ jkS IjlLI IJia 
L_JUU LiJl L ISLi .^jLJ t|l dJLLc ^ j ^LSU-l JJ ^ 
JjLJI oLs^*j/I J Jajw j ^LaaJI J ^«x-. a j£S\ oJia jLi SjS 
jjJb cJ- \^Sj S jSJI jjuj «, Jp^l j^ LuS> opjLj lil 
^^jtj <JpI (_),} opjLj a£ J.I jl (JIjJl?- Lo iIJL>- j .^LoUj-I 

.LjjL^I^I- 

oLj JuJ ?L>p Wj^ ^JI i.UJl ^JI aS^U- L j£J 

Jp j tpjb jJi iJU- J jjj\j jl j Jb^ j jSJl jL AjjJaJl oJj» 

<LL>v>- S jSUJI i>l jp jl jjJI IJLA (jiLlx>T (^ jjj» j^p Jl 

jiyS\ oJl l^ r u Lj^p ^i ^j 

J ol j>J.I ^il j* jlj *>Ui jJuij j j5Gl jl oJL^s ja J JjU jjjl 

(jj.L^T jiiuJi ^ui ^ \ <\n ^uji jj tAJA^u ju, jLoi 

oUk^l ^ -UUJI 4..,,„;.LI j ^JiJl j^JI jjLko *>Li^lj JjU j 
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i-j^iJI cUjjLcg cb>JLaJI « 1 3 1 ^jj ^^^^^^^^ 

oi ^p ,jl :*><jli lfL>- ^jLi.~oT jip Ji j . JjU -U<5 J. A-Ssiill 
^^j^iJ - bdl - dl jUsUj U-uUtJ d\ JJ jNibw J cUi 

AJiUll J ^rtJLj JlJIi ^i Jl IJla j} cJij U^P *-$ JaJl C-Ava.ĕ- 
O-aUplj <CP c~J> ^pU olwsL Jl oy jj ^y» AjT Jb^ £l — j^l J,l 

VLf ^jli V (^JJl iJU iJ-U? ^ cJl cJ>- j jSJl iJjt sjlap 
iJiUll J Jl jlj ^LJl J j jSJl jl ccili (-jU y> ji cIjSJIJ. 
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J 



tj^Sli jJi J j jSJl jli" liLs ^>-l aJL^ jSCii U jpj j^/l j 

(J>1 ^ J-O <_S~°j^ L- * ».»*» S \P jJ jS»-l SjL«J«J jl »oljj (_yA ^ 

J\ Jlj i^il^i^l J y^u-d b\ j jSJl IJ4. ^ jJl .^Lll 

U*il^/I «jjiaj y^> IJ^ ji~- Jlj-JI IJL* jl (_$wU 
.»_UjJL>-I j^ajJl l^jP ^l oL^JaJI jt-*l (^JL^-I y iiJl 

(JLnJj iJjL«j J j* j£JL*L_Jj j>-l ĕ j jjo LlAj 

Uuij ii liy bl£__= ^>lJi _\\£b£0 ^ "J_\ f 

*|_-J I jl a/jM oJLA ^Jjca J Jjj-^ill jj^ijiJ Jli »4j*jM ojjh J 

(JUj j ajLs^--» «0)1 j} j»j t,j\ju>^f 1 Jo-lj b-Ji LoLS" (j^jNlj 
.L^LSO J (j^jS/l jSlj *l-Jl ^ijj (j-ijS/l *UJI 

4jj>WaJl •ukl' J j jSJl jl (Jp (j-alj *-JajJl jU*jjtj*jM AjjJaj j[ 

ikS" li jiu-aJl J UbUla \ f >t>- jLS" AjLL» AjIJo «-UJJb Ju<aijj 

k_ijj«j oL» \_i •UiSJl oJla o j>«jijl <u)1 o^ljl j^N j cijdLu» j%p 

iJi J j jSJl j (jJ-l dJUS Jlu j »(Big Bang) ^JkJI jUojj^L, 
t. * 

.oUil (jLSwll J jJLo ^ AjjJaJl oJli. Lii? j^.-,.^ 
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>iJI clt jj~o 9 ciijjJd\ wi^l ^xt 



n \ \tOt\ j i r ■ i ll t\\ i 





Singularity 

eUkJI J^i j JjSJI JAtij -^-'1 jUiijll 2j_J_i jjjj lj^J> 



1 Ji tj»Ji«Jl jU_ajVl J j jSJl ^JU jl L* ^j 

JjJj ^ j t5JJU-l ly>*A\ j ,*JajJl __J_SJl -iUS ^^SJl jT yJl J 

^yj ^Japlj J_^l jA j v__jI~SJ| iJu- Uie-Lij Uj^I (J ^MI IJla 

^jSJ l ylJl ^ ^^J*j (^y^J jl "S^ ^ -U-W? C— o jl 

JSJ L*j y>j t j$Jc* JSJ Lk_£ <UjL>_Pj ejl ^__l JJaj 

,J I ^l «^cstajl Juil _ J __>spV (jlj fc4j1j_*_>_.J "Ull C-LiT 

ejl jJ\ <<JaP I jji-i^5lj j jSJl lJvA 1 jJUoj ^jjJJI ^LJLaJI -_U jl 
jl jj- p-A jjJP -_jj->-j tp_£~L§il C-JJj t4jU-_5 ^J-J 

jJ j jjiC» jl Jl j?-Vl ,jjt JU-> jjSUj j jSJl IJU jl Jl p-J^- 
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<. ^JiJl ^ka'.< ^j-^lj 4-*-* **£~p <\ <• Jlc^-I ^>*c^ t4*JwaJl 

IJLa s-ljj J tjt (jJlj*- jj£Jl IjJk j| Kwwj^a ^J^uLIj jJJ Jji 

•^jid J^' t> ^ r^ 1 Jlc^ 1 



YV 
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JiJJ ijJjjb ^jlj-i jl^-! J »— jls" jjLjl^T jl j^j 

I JUi iojU.1 L^A y>- £*>d jJLLij" JjL2> ^yAlSCill 

toJl jjk j ^ gill ^Lc <C j»^.flj jA«* Ji ' J j^**^ ^UI 
SjLp ' " JJl! t<*LI jAj L\J1 o j^ol ^ j j^jOj ^ yh^J 
Jj (J--LJI i«lp Jaii ^,-J Lj..*> : .wj jlS" ^l oLUll o 1a jjLJL^>l 
.^Ljil Jp -bL^Jaj Jj»- c«/i«?.*l jj.JJI o ^aP *LLp £. ^ 
jj.^JLJl j 5 y Lp Jb4 cLi J>}\ jj.i J^-jjI l-Lfc jL? JJlJ 

J f UVl f L> ^jU ^ ^JLp ^gi J J^JI II* Jjj 

Aj cJ.d7.il f lp Jmj j jijl " LJlil jJLa j^i o «CjJLo 

j>-L .^La-jSj ^wj i^^«-Ltf jL» jA ojJlj jL^ .^i j^a Jl 
jS\j ji j J^UI j ^/JkjjJI J O-wJl jLf J jiaJl (j* jjLJLjT 

^JLmj AjLJu J jjb.Jtv.jl (jJ-"J iO*» C-Lll 4*a£ l_..«.Ui 4jjj£l*«J 

JL>-jj iL-jjll J ^j-J j C~Jl J L^-S £^jj oLs^LjJl j 4jcJaJl 

. L$JjL~« Jl>- j <L*JJdil ^J-P J 4jO> 
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i_l.3>iJI rUjjiag cUjjLjiJI <-j^l (jOJ ^,,^.^^^ 
ojUajo jjx CjjJ—oLj 

J-^>- ULp Y ^ j_*Jl j» jjL__jl ^Jli tjp-J ^ *\ * \ ^»Lp J 
CjUIjJ Jj>_» J _,— S U J Ajjjsj JjP — JjjJ* *L«P JLrjj — 
^JUJl JLpI ^jP jjiSJl I yL) «JUjP JA_J j . jjj J £•! JL^NI 

Ji*Jl j <L>J_»JL I^jw? j iJU*»- (^r^;^ ^ ^ J ijLwjLiJlj 
J^U- jjUJLi>T ^s» j ^ \ - 0 *»UJl Jj .fj j&>}\ j_jJI ^jp 

j» j) oL^JaJl j» JbJl*Jl oLpI JL>-*yi J->_-j <__5U J <d_P 

J ^Lj-jJl *L1p ^L^aI __=■ JU-I ^l (S-^UM ^«Jl Aj^laJ Lj^l 
Sb-Ji J| <_JLS" j» oLJs> j j^~>w I jJUai I obwU- iiLS" 
5jv«L>- J Aj^laJl ^L.jjdJJ L_J j j^p <. \ <\ • <\ *Lp Jj ^Li-l J 
Ji_J ^ <\ ^ • ^Lp J iJLl^l £1 jj U*U- Jl JJ&I fl ^jjjJ 
<\ H *>UJI J L,r jiUl jW>l «cSJ j >_,,/>;U ^j^ii 

^L__J J-^>- \ W \ ^ UJI J IjuJl£ j j»I jpI Ik^j _JJi JUc. 
^jjl iJ j-^> j j^SJl 0 jjbUaJJ I j__J «iLi—S'*}/ Jjjj 0 jJL»- Jp 
SjjU- Jp J f*as- y rt-PjJl <J*j .0 j^ajp *L1p ^ JjJjJI O jo- 
(_£ j_i ^jSsj J, 0 jjkUaJl oijb jl N j<LJ j-^j jJj}SJI 0 jJbUaJl c_. Jjjj 
<UUJl ^Ly—JI i_J~J!i ^l A^-Jt-I 4jLj]_j 4jLaL__?l ^v oJL^-lj 
.piJl LsCjLSL* ^44] oL^LJl jj> JbJuJl j ii-^UU j 

^LJLjI oV jA» (j^ajy «L_i_« j i j^t J_ii i jj ^Uil IJL* J Lj| 
^ju ^jSJ t«U U-j?- ^»LJI ^j^-l ^la~— V L5 jjj 10 jvgjJl 

.oL_Ml ^ jLjj t ^jj_Ji j J-«— !l J>»^~j Lo LaLLJ 
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I jJb^L, j! 6 y> ,jw«- *LUJ| JaJ>l (_£ JJl (_£ jljjjl IJ-A Jji 

j jSJl o jJb- LA ^-J jlJJJI jLtJL.ll» :LJJL»«J apLo ^ a^p 

..jj£JI IJl* ^j-^isj ljLS"Lu C-*J (jl l jLj^ll *Lpj 
(j-<W <US £-"jd jl ^yLj ^jJLII jLSll J ^ jjUl JJI*Jl 
jA jL-j^ll JjlP jl j^ p_P Jl ^Jp j t^y^all j jS\Jl IJla i« jJala 
J 4jiJL>*l~o ^ l4jli jJU^ jjL- ^jp Lf- <Ull ^Jl o-L>- jJl ojJ.1 

JjUll IJla jl Ml t ^JJl j jJ-I (ju 4j Jj^j tU j^*jj (j^j^l 
^J^J lPj^lSjL^ Ji V"L^.iji jl^jSU-; jLs-^/l^ JJ^J 

.OJ jJL£ j 45LJu j^Jj ^ Op- 1 J}UI 

i5J ji 4jI lil jdll ©Jla J LJ jJLo LS" j-J jjLJLoli IJla j 

^il jJl «j*Ijj |1 lil* S y oli Jli Ji j tlJU J jS p-pj aJUU» <i? Jl» 
jl^ ^iiiJI oJla jisl JJUJI J<i 4 ^fj «!! ^iljJl jtp ti, JiJI 
^SI jJl juj w>L> Jl o^-iUll J Ji*JI Ji*Jl Oy. ^jUaJI jLS" 

AjjjjJti J ^jj Ll^ oT Jli JL49 *LU!l {jA OjJtS' jjLJLo^/ (Jjl jJUa* 
.«! ! SaLsS- A^e-i ^SjSj iy JL*J 5 y «s-^^iJl JjU» jl j*» : j j^?JJ 
J^LS" J5wj Aa,^7 j ^iljJl ^ Ai^Uaj CjJLxJJ Aj JiJl ^LSoJ jl 

jiJ AVj^ (Jl 4».Jail *LLp Aj^-Ijj jl ^jSs^j U v_-JW?l j^ 

j^ (jul jiJl OjjoI LLS"» J jL SLUII ^jjLJLol ^j^JLij ! j j~>JJ 
o^^.! oLJl ^ ojjLil LLS" j co ; Lr j^p o>w»I ^l jJI 



Twitter: @ketab_n 



i_j^iJI cLjjjjsg cU'yixd\ *jJJ 



O >LjJLO JJjC vjil_oL) 



U 4aJjJ-1 jl jjJjiUj ^JJudl ^JJsi JJii ijJJi ^jjj 
Jjj U ^ *jLa£-\v :dJLli J ^jjb-tjl Jls -bj iaia p-^UU* j 

jUo»l ,»ul 



Wby 4oes 
E=MC 2 



Because 

I say so ! 



v 



LuJLJ ^ iJ,U)l 1JL» Lgii^ ^l oljU^Nl jl 
JUJu-Jl ^LJLjJ (JjJ jl5 JuJ iJLas ^I5i Jl La j j£ ^jSUj M 
oLjlaJl (j*- L^j V aJT AjL^j ^jj» c~U^- ^jJl cjLL^iJI 
^_*|w : Jji jj*j ^Jj I jjto-uul '■" >i j eJL» Li tioL^jiJlj 
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rr 



Ul jj*> jj> c->J U» J t« JjLcJI ^jp <wis jXj V jl «-^i 
clilj j 4 JjLcJlj J j..,<a.aJl j^iS ^jLiJjl jLS JlaJ t^j»j t« Jjwai 
jLJV ^jSLj V c£l J^^lj ^yJjJl cJLt^l olji! ^aIj Jj! 

I j\-S bJip jJSj jl j ji «-^jyJ (_L<aj jl OjJLp cJLS Lf> 
cJJi j^ i-cp — j jl *\ j m f-^> JS (J ji ^L^jL-^I oLMp 

.<dJ Jb-I IgJLaj J. (J ji> J s JuJL>- J» j->" Jj. *J jjj— < 
4jL>«j>j ■> ."■ jLS Jj tJaii JjL-Jl j-iS ^LLtOjl (jSC. (1 

j t ^sCjtJlj Jj»UI (J lJc>- aLjJ* IjISjI ^g^aij t JLs»- 4jwI j 
^L-^I J^!» aii jA\ y> ^! JLU» :cJJS J «Jl y! 
^j-ojl» :cJJJLS J jijj 4«^ jJjJIj ,yd\ j< < 4jJ j<JJI jj« 

^S £-^d La j»j t««l>u> ^Ul o j£Jd\ j\ ^^JbLl yb ^.LnJi j L 

^ylSL jp c-j»«JI j jLSo^l ^ilp J <t>-LJL. Lji* J>- Jl jLS 

i<LaJl aJifc j\ .LgjuijJajj 5j«j>*>UI jISo^M ^^Lilj t^^jAjJl 

^jLJLjI JLi jJj jlS JS" jj> ljj>w» jL-jVl JjSC jl t lk:j" 

4«4jj>»j J-*-*' jLJl <t»w? ^ g L j joJap jj»> L JS» ĕ j^o cjIS 
L-Up tsLA-L; jLJ^/l Iju» IajjjLp «ujjJajj JjL-Jl cjIS j Jli j 

. !!!«<u~ii ^jL>- sLA-l ^^Jai^o 



rr 
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^J j Liilo tdUi JS Jl JiUNL ^l^JLoTjL? Jiil 

(J jjjPx*j j»JbJu>cIi t(j_,,rt,/?->*JJ (j^o j\iS AlP Jiij j^ol j-*j 

^wl (_$Jl!I jl>- jJI j^^ll» ^jjUJLoJ Jji IJLa Jj ^Lr^ (j^jLnJ 
t «;L/>L>-l j jjU jLt« ja ^y^l j ls*^* <J (jL>--^JLj <J 
tJjUco j^ jLJNl «u^^Sl U J5 ^yo L» L^jj^ ^jJI iiliiJl j 
^jio L ^y» oliiJI» <JjAi LjJLp Lgi jP Ji j k_->jL?£j ol ^>-j 

. «<L«jJill (J <cJL*j L JS" (^y^ ol Ju«j 

(J ji-S JlU- j _/-*aj (jjUJiJjT ^li Jii 4(J*jJl (wJLi-l (J Ll 

tJL j\ JlS jji i»j>«JL <Lj>«Jlj SJjUJL SJjUJJ ^LjI 
: JjLiil ja (j-j! iJJLaJI (jvo o j>- jl LWLI (j^o JsLo-l j ji 

J>- LSUj N» :UsjI J jij i«IJuJL>- LtJi. t_j j£ jl 4>Jair jl ,>»» 

U J5 ^j t«Lj:Lljl (_jJI Lj^jjj «LLiJl ^Ijl>»i-iL aJlsCLo 
J Jji 4^JUJI <J i^LJ-l 4.:.d.>Ji j <c~-L^ J^ jJl (_$JiJ jLS Jus 
jLS j tK^y» jJl J j^liJ iwwJ jJ SiLpl (_$ j— (j-J jJlJI» icUJi 
:ljii«j> j_ji }L$— LLj^o jJlJI IjLa Jjv>- <J j^S^I (_$jl>cJI (_$jj 
Jl ^L^ JJLSJ ;JLapI j j.Sl jJw ^Li^l Jjv>- £k~j» 
. «ijLUi ^j-i^ jJLj" LJjJ^ £U>J> (_$ ji-p 
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JLiUj ^jJl ^jjllJLol oV ji« ^^j-il t£-A>-l jl I j*>-l ^ytJ 

^ jJI £^LJI Ub :4jIjJJ oj& U ^ yi iLjJI jl l$J 

a:! j/i ^ t uwi auii v >i j olj^i 

! ! ! «i^l Jl UUII ^>l J ^>J-lj Ua«JI ^t...... 
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K^jjIUI jib cLblojo )q iiiI (jgjapu Jja 
...dLolhJL ojLoJI Jsjjj ^jiUI (jjliiii hl oJjLslo »•! ui jjj Lgjj 

5SLW J| J j>«£ jl ,2^*J «.jLU jl <_Lc- 4J->L*ll ai-* 

:5JLdl aS^UJI >-i,„> ^r**-"" (j-^*^ j 
(ip^-JI Y ^x (aJU&I) ii = (-ilUl) J* 
o * jjti\ Xs- j t E = m c 2 : j j^-iil Lgl_Ci J jl 

oilil J^o o ^Jw» jl £9 ji LoL» (ipL- / j^S" kwill V * ♦ Jl y) 

^^1 jji> hj j^l J-*^' J ''-^ S Ji <J J^ <^> J^d 
Silil jl J jill LuSUj «jL» 5^« j^pj M j-o-i jiSi <^**jj .tJJJi <Jp 
SSMJlj o^lil j iSLUl i->ljj j| !oJj»Ij 5JUjJ JLp-j iiLUI j 
*u_»L>- iJlSC» itaUll oJLa cJb_*-l cJJjJ ..*\jyj&\ ^Jlp ^y- L^Uj 

.jJjJI ^»jLi (J 

Jl o_LU J j^J jl j j53l IJL* ^i} L_J_>-j J!>U- luk-J j_jJ 
Jdj^ <J\ 't5-^' Jdj**--' J* 0 jll Li^>__- b-isJ tiSLW 
iSLUl ^ J-LJl Ajjjw» v , > cJJ_ jlS" Lj "-L Jl iSLUI 
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wjjUI jcLj>jljD9 cbJjjoJt ujji (>u 
ojLlajO jljlc hOiLoLi 



UUJi jl J~»^j j' j^*i "V s ^LLll bJ Ji^ ILI .SiliL iijLU 
! s~b-1j iLuJ jlf*-j Ml U* U ^SLJl i*Jaij » j-^Jl 

.Ulc S ^JaJl ojlj- JiS i*_JaJl 




*p ^ ^ij* ci U^Lj l ( - ik£3l <UpUi» |vi> bli ^jSCJ 
jp jjs U iJiUll (J «• j-^JI J j^o j| j-aII 

^ UUl isUaJ la ^Ul ^ UUI iiO jJI *p yJi 
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TA 



jj£> <jJ ^UJi^l o\ ji\ o ji <j\ j\ <U-iI j\ I* j-^» CJLS 
jIjJLo Ul (.t- j+&}\ ~s- jiL«j < u .>.> J? L>u»j c>L- y 
Silll 5iLkJl ja f jtAJl JSUI ^l jwcU j^i ^jOI 

cJJJtf ^-iUJIj 

LgJLiajj i!iUll oJL* oLSLt JjU*i~< La L»l 4^»l ^L» L~j>- 
(jiLi^T ^LLUo jl Lli <. ^L» JSLiu <j j±J\ *J jUI Jp 

C j«i^ LJlp 1 ^Ajajj i!iL*ll oJU JjLo UJuP t Jju LL»j> (JjbO 

?oJL>t^ <_£JJI L 

J jj»«Ij jl ,jSLv> ^lj LjSsil*j ^l 5JL~>- jJI o-illl j| 

(Jl aJ j>*j jl jiCw (^JLIIj ! !oi jJI Ajl ^tJti . . .oJ jJI ^SLW 
j^Uj (JLJLjj i^jLJLjI i!iLvo J iiUaJl Jli <Lj>»j oljUol 
^ ^jl L-L-^l ^LbUll ^sSi- i JLJLS" «JjUII SjLpI 

:Uo>Lll AbUil 

(ap^-JI C-r o) Y^X (a^Jl) ii = (ASUaJl) J» 

(UpUJi c/ )rjx (^jJi) j = (jUjvo j 

iaJu^^I ^L\1iJ 5JiLvo j e- j+a}\ "s- _J*j>L» L* aJIpUJI 
J _UJ1 tJ-UJl UU jub l js Jp *JV:> (^Jajo <LbUil J ^jJl j 
LJoUo j aJLpUJI Lw ioLj <u-i * j.^a,ll 4P^p« jl jA JL>- jJl 

. j>-^[ (j^a^i j-o k-iilst SJLJl 
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t-jjill cLijjLog cUjjuaJI » i _> I ^ju 

ojLlslo jjx lUjJLoLJ' 



bj\ ?La ^JLpUJLj ^JJI ^ caJIp ^LIpUJI o j& LoJiip SjL>- 

^LUUJl oJl* jl tdi! ii" iS" jJlj ,K/?5.H j ioj^*Jl j UJai ^ji) 

UL>I ...^^^ia t jjj-i t_iJl ^»Li Jjlhj Sjl?-I j iJJ ^»Li J*a£ ^yJl ^ 
^j JJJuj Jj^JL Ljj iLfrjju ^Jl aJLpUJI ^ cJJJj ...LL~x>-lj 
LJI^pI ^Jp ^yu^i l^ : tf./?-7j L»LJ i*>-l j-^i t J^-~! LiJipli 

.JJjiJlj iSjJl Ij^ IjJJ 

^JaJl j 4-ojII S jJL>- *LS"SI Jp o jJLiJl JJui %j SLj> Ul IS 

^l ^L>JI J^l jp Ljjc-s^ (JlUJj ^jjJI jLj *L>-jj tLojJi J 
<■<£ .r^ ajj^jJI jj^S/I JS cHJS Jp (j-ij (.L^ip jjj^iS Jiiu 

^_ tojLj.«><"l J 0 jjjUj p g'.^ (CJ jJl jjSCJjUj U»3^ ^j^bJl 
CJ jJl (j- 4 cllJS Jbt» j jSslJioj toLi-l oJl» (J ^^tJpL? OjUi 

JuJjJL) ^ji jtjk j^p jl t JLpMI jj» jJtS^JL) |»LiU oUS |»J>pj 
m JJJ-I ^ ^ti coi jJI oli J sjULl JLp^I 

£ jJ oljVl jl J^i iUU jSS jdl UpUII J jLi % a3I 

^A^Lj^/l 4jjpL/i*J ^JULiJl 

fl/L pSJ^jJU iU-)H 
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JDjJI J-LC jn 111 II 



Aj\ » j-«jJl jf- L Ljj jiL- <ul ^y^i Jl Ljl>-S[ jjSCoj Jjt> 

JLS3.L iaJ LjJ jjLJl j^jL» J| tiai aJLp- j jjCj j/L- Laiai 
j j^-l J| JLSO ^jA oliLJ.1 ^\ia'> jiLJ LjLLp ^j^j tiais 
Jl^-I j Ji*j ji j^°jJl Jj. 'j^ jJl jA~JI jjp liL jj^i tl jjL- ^i-LSi 

«ulp J 4<U4 jj J. ; .a,T.>.>a jl 4..,t...«.» jj>[s- jl IwjJL» <j^L Lj j^A 

HjJkJJ Jlj! ^Lll JILIjiLJ jl^.^jJlj^ jiJLi 
N dLii ^ jjJ;-! jl !*-*j !?jj^- IJLaJJj* 

.^^KJtj «^LIjJI jUi! J jjJb Lc «wa*j j* Nl j«o 

^jSJ ?dLii J^Jji j j^jJI j\p jiLj j! J* jij 
jviapl (^Ju>-N Ja^ya ^jJi J| <L>-b»«j LLi J jLdl IJU Jp k_ 
^l <W»Li-l <L.,...Jl AjjJaj Lji). t^jjLJl L$i jP ^l oLjJaJl 

^l <LLS3.I jLj^I J| «LjJaJI »jL* oiL>l JJaJ .^LJLlJ Lgjw? j 

" c * * ' * 

t^\ J 'L"j|j LLj Ijby (^LjjjNIj ^j^ jjJIj J jiaJl) Lgi j*j 

<*ijl ^IjJIj jL£ll <*i jl M jUjI 4jujL oJLjJL*^ jSLj ,< .....,*>- 

JLS - lj[ <uJU J C jLSCajJl ^LksAa LL» L* j^o J tjL jjl 

cjuj J a£ J-\ <uu«j ^JJI l^i JLS3.I 4jO j-a jwu ^jI^T.m^ 
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«..oill c UjjL.bg cUJjlaJI «-jj»! (jjj 

OjLlSjO J 1 r ll n\ V 



^yjr J jJL» ^SC li} j j^yk o j-jUj-aJIj <L»L>- t<jL«jJI 

ajjJ^JU 

ic-L- / jj5 V ♦ ♦ ) AP^-JI ^^tUj jl jWJ* ^ju jjLW j^l (jL^J 

<uL> ^y>jH\ JL^Ij JL* jLS" U liLa oL?iVl oli Jj (^JU 
(-jjJbji j^*^l Ijl» jSCj" ticj^JI (j-iij jU.Ua.;.' <j\j ^jLkll 
<_Sjw. L^>- 4JI .<j\j" ^jLkll (^-b-l J (j-JL£ Jwl jJ ^L-JU LLc 
J jiil L5U. JULj t J oU ^ U/lSj ^ j>^\ S^UJI 
(_$jL«j (j^j^l Jp Jwl jJ ^L-JL ^jJ jjLUl tS^l j^ 
^jjLsi Jw?l jJ ^L-JL jjL^» Ljip ^p- j j£i* Luj ipL* /^JS V ♦ ♦ 

.^>Sf1Sj5lk!l J 

O^aL^I J j| jSLkll j! j^l V-i>- Lsi>jol L lil 
(_$jL-j >_s j— (_$ ^L-JL) LMJj>-| ip jLi (jwS^Lo 
jVl J jiil LuSUj jil cLf : .:p 4jLaj£ j* j tipL- / jj5 ^ £ ♦ ♦ 
*LLJl <LwL« jl Jw?l jJl t-i^Li>-lj *_ibi£- (_$l ip^p- jl 
,_J>3 t^L^-Jl ,_Jjt« j* JawaJL; Jlij (_gjjvAa.ll iL-Vl jLkL 
Jl tdUi Jl*jI Jl ^Ju* Jj jJ-I llfc JCP <Juui Aj^JaJl olfc 
Jp <w>ULl <*~^Jl ,jaXj »La jA j>- j"-xj LALj> (j-oSC» <w? ji 

(_$jL-J ^jJlj) <> J-^JI AP j- ^ j jSsJl t JLa> J iiLkll AP^pJl jl 

j^Jcj* V oU APj>Jl oJia j (aJLJI J JL» jJlS" v_iJl V ♦ ♦ Lji; 
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^jojJI jjx jnmll 



^ jJ tJU»l ^JU ol^wl U jl jL~.)M jLUI ^J^U ^Jb^ ^ j 
j£j iJJLii tit>U- Jp Lpolo j£S <. JU oli i~M» Ull oJL* jJLJ 

LjS jl 4Pj~Jl oJLfc J^ J j*s> jJI jl 4jjJaJl oJLfc ^jLo J^j .jlS^U 

JSwo wU»»« j- 0 y^* 4 

iJb- Uk£ U jjw jiUJl J*£ 

LS" tLfX* LaJJgjl ^l 2jjLJI oLp^-JJ j jju ^j^- 4j ycJLi Lu5sJ 
«Hyi.» < oUU L* ^j t(_£jUlpl J^JLj Lijl J jlaJl 

yL L*Ji?-l j^l jj Lsi> y jli te-LUJl Lfv& Ji\ ^jJl ^3l jJl 

^yJl i~JI jU t^J^ll Jp (^yS-J ^^lj *-LiiJl J * J^ill J 

ol jX~Jl ^ JuJbJl LijUt;— t-U^all (J jiLJ.1 ^»1 jJl Jp 
Jup oIjX—j ^>-^l j-* ^^1 (j^°l jJl Jb>-I ^.■../> < .."j ^^j^l Jp 

!! iU-jJliLi 

^yJl <uL*Jl <_J>>- 0 j^l IJ^: (jiLt.i.ol twix$sj 

L^j ti-jjUi-U * j-iJI yU Jp Cwai ^jJlj LLL» L^lp LoJi^ 
JSwj jwi j^jJl <1)L» tLoJJ (j^jJI (j^Ui» ja s-jsill jl 
JL*j Li ^jJl j- aJUJI AjoiUL-l o^Uf v jiJU Uajf 

0|i j>-\ iJ^Hj 0 jjt Ijiou 4ip -*b j~Ji » j^L> 

!lJvs- iJlp 4-oU-l O^Ui ^bj-Jl t-j jJalJl y> 
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woill «LijjLD9 ^LijjLaJi ^jj _ m 
ojliao >j-c d jJLoLj 

IJL* ^JJi <jl ^^jJl j& !Li lJu& JS" L» . .L___»- 

<U»L_o (j j*-JJu ^LlwJl J"*^ -iLnji 4j_ jt j_ ^^-^-U-T j jSCll 

tworm holes _j e ^wi U ^j ^^-11 IJLA ĕj^r 

_Jb_o UjSsj jl ^lSCal jL__i>-Li ^j^jj -<LojjJl i—» jj— Jl jl 

jjLJl jl JL__*_I jj» LuSUj (jLCa Jl ^j-»--.! IJL* (J ___£ 
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ii 



i>o>JI J+c jnnill 



jjaiJl oJl* i yr j oLJI I j£s *LUJl jl ^ Jl <J* j 
j! OJL>- jJ bli t^y jlS" JSLio ijsLSo L$>«jL j! Nl iU*>Lj 
jl j ji j>-LiJ j ei|JL>-l JL>-! ^yiJlj (^li-l J| jLJ^II ^iL- 
J^jJI 0L0NI j| ? VxJJ |»jJl bj^-j- j jSw- Ja ! «JLS jJju 
jL-Jl oJla* (j-J IJL>- IJwoj IJuU* Jljj M 4j JaJl oJLi 

^ ii JJl 

jj> }L>ai *• j-^JJ AjjLL» *p ^ J} jLJ^II J-^aj jl aJUtX*«I j Jj 
^LJL jjJL^^LUJl JJajlJi* J/^^jSJ .U ijjLw» 4P ^-u 
tLgi J-$— >! j U*jbJ Jil ajM JJiuJ.1 ys- yLJI L<» j-^>- j (j^jJl 

.oUlill^ j^L J^^L^I JJij 

jl AjJj Jaj ^iLJ oL JaJlj oLg yiJl oJl*. JS ^jP IJLj»j Li^ 

j^Lll (--jj^Jj jyrLU J5>LLi yLJ Ljj ! ^y> jJl _^\p ^ ^>-L 
0 ^S"b Ljbj jl5 JUj j ajU*-— <ujI jl tob jJuc» jlji J) JJai^II j 
LUilJ LjOj^ olJL>-l j^ya^S JI^LJL>M JpSj.iL» *L>cP 
Jj LgJL^Uj- iilSC oLWUl JJJJ L>J t J-r—Jl LS 
OjU L;jj oJi JpUoj Jj t JL* L j» U ^uJ j <S j 

.LtULjjI c . -o-~ Jjl jl Lp jo cJLij L jplw» 

*LiL LijLi-.l ^SUj 0 /IJJI dLL- j! IJla ^p^I j Jj 

O L/ j t j>-l jllp (J| LLiJ JL3 Ja£>' ^ja 4j>u£s ilJL>- ikj—j 
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cUjuLag cLjjjLaJI (jjj 

OJLlOjO J 1 r » I 1 1 ol_i 



UlA OjLi« jA e_ijjw= , l JJaij oLjSJJl Li Ojw Jl5 

! ! *lj_ jb- jl*JI j! u-jyrtl j^lil Jl L»-l jjL ji-JI 

jj LdJi j U jip ^jP t Jaii (^lil Jp j-^h N ji-Jl IJla 0} 
^yLju 4JU ikiJl J \Jj» jJLsi jjo» Lmx«jj t J...2.",....ll J| L yL-j 

£^ j^ JJ, J-*-*^ J"— AjISj e jj>\s>- jf- — . Jb j Jj 4JL_»Uj iilS" 

^Jl <LUi _LLj JjUJl IJL» J__j _Ui J5 JbJl J 
.JLiij ^Jcj L J5 La j^iL-j jl (^yi^j ^jJlj 'Lj- <<&l L> jS\ 
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n 



jjbT (Olk ..ojiJI 



j^ojJl ^y» L>Oj h jJLJl Cwai JiJj t jLJ^/l LgJl J-^» <_jJl 
j* j oiLJU ^L-^I j ^ ^p wIJLCIJ SJbJLP jL< J 
jl VI jL>JJ iJL*; y> j^jJl Jpj tojJJL; Li>-V ^y*— L 
j^ j^l ^LUJl iJd£ JL9 o jJUJ ^jJlA-I jjwaJl Jl LJjs^ j 
oV jL>JI Jj! cJlS JLi) . jLj\ll y> jjji j^t- i^i^Jl j JLgJLl 
jf jji Ljup 4/» \ A • T j»Ip j jiJb jj>- L,- >»li ^jJl dJLL 3ii jil 
/»• -II . * jIj V jlj . - jlj.ill .. * »j^« ■/» ^j 1 ^* ** Q" j^** j-^L«JI 
^ La j^p ^p cjLLaJI oJla J t-JtLaij tLg^aj oLLoJI Li jl>-I jJI 
*»LJij!>\J iLLi jJrj j^a:^}\ ^y> *y>- yu&\ SjJJl jl LS" j^sL*Jl 

CjIjj tjv ^Sj jL£^/I jls CjLS' y> j jSsJ CjIjJJI JL>«ii Ljup j 
L$JLp ^ <jJl Jj^l oJLC-UJl ^Ull oJla cJSLi JLaJ .4>wj>w? 

.tjl.j..i-4-l «uj^jLj i^jJJI j*JI 

^iLJl (»JL»f j j~J> jls ^jjjj J>- >»JLi t>»^A^V >»Ip Jj 
iiij a:,q. s as o jS - ^p SjLp SjJJI jl j\1pI j SjJJl ^jp 5ij jj*ll 
SjJJl J^-b <»LkoL> ^jjw LS" ij^- jv» <L>«-ij <Li j>*JL« jljJJ 



Twitter: @ketab n 



•-jjjJI cLijjLog cLijjLoJI t—ij)! (jjj 

OjLlBjO LAjC » "i tl <*» I V 



oV LsL^sr ^jjLjcu SjJJl dj&j <L»*Jjl aJL- oLjj^Jl 
.eUi! JiwJI J LS" 5JLJI Sj^jJI (^jL-J jil oL>«Jjl 

^jP JbcJl JS" IJUaj jLS j j~j> ji» t—is^ j jl ^ j^P^Jl Jpj 
Jp (jij^T *LLp £j»Li «JUjP- jl Nl tojJJJ ^>waJI cJ-s^ jJl 

.Lj.-S j ojJJl JSL* l -i» >tJ . 

Jjl <jLS JUtS *LL«Jl jj» 4. : .A.t O j~«j> jjW £j jj»J Ja>} ji 

(.ijjijij c-..jjl (^JcJjjj^Jl jiLJl ^ij^Jl IJJ> (jw?jLJ.I 

i^tjjLj? L$J cJJi ^l 0 ^Jj-tJl Oj^ ^>-^\ iJj» t£ jsA >JL>>- 
(jl J->"J jJ-il CjIjS AjjJI) LLil CjLj~»>- ^jA J>=J iJ Jjv» 
lil ^stjl LjJJ> *j>- ^Lp Lv~j i^s^oWaJl 0)J^~l LgJwo pJaP^I 1)1 

SjJJl ojU Ll £-1 i SjJJl *_JLp ol ^i ^li jLJ.1 J 
l^^wJ^-l iJjt. ji j _,>»_J inJi^l Jjv£ L~->- j^*^ (ol jJI) 
siLIJ (jLJ vi»>-jil iL>_Jjl ji (proton) OjjjjJI _Sj~" 
«Jp jiU I ^>-l 'l~>- Sl jJI c_Ji Jl s_wu.j ( Jl jiLi J.UJI 
LS" (<J 5_>«_i N (^l) iJjLcu Jj_*_i ji (neutron) Ojjw ^l 
SjJJJ ijjijij -o j^J oLSo tjjjjjJl <J_SJ 5jjLia <ui_S ol 
jJLjj oLjJj^j LgJ jS^-J «IjJ (jp « jLp 

^Jj jJ- <uL_* JS-io __)LjJ_kJ} LA j>- jjJb J ojJJl JJlS jj» 

*_jSI j5Jl ^jiLj ^~«Jjl 4__iJ ol jJI ol il i~~*Jjl j^j>JU 

.JiCjJI jLSoLjj_OT Jii 
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pl joJli ..ojiJI 




(wj) 



(T) 



» 



■J^ (j) 'O-^jjj W jfc (') i> Lfr*^ ^jjJ' ^jUJI 



OljlJU J SjJJI 51 jJ Jj>- jjJJ oLjJiSJ^I jl JUI 

ĕl jJL oLj^J.1 (^JJj ia~£ .<U_jm Ailis L^j J53 (oLjI— ») 

^^jkJL^j j^SJl <_oU*jJl ij, js jjUjuj (.Ajjjb ^uUJ^ iljh Jp 

4JJ>i-jJl iJL*i oLjj^xJ*i/lj <Cj>tJLJI jjj oL jj J^rJl (ju 

Jp oljlJll ^j^t L5 .L^IjIjl. J oLj^OTl *UJ 
oolj LiS oLj^J.1 ^iUs» atajSj tASLkJI ^j-ij U. ojLj^^SJI 
L^U L^ljlJ-o J oL jjSSy\ oli» lilj tĕl jJl ijyj L|^j isLJ.1 
ojjJ-I j J./3.JI j} .oLkll ^jj» jJi ^JiJ jl JUi; 01 j&h y 

_Ua <ui Ju^aiJl Jj^J ^ j j<fcJl lija I ^rviS* t-ikjt V Sjil! 

II SjJJI 
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i_jjijJI cbjLLog cUjj^oJI (jJJ 
ojLulo jjlc ."i ll i 



^yalC i^c» SSLk oli oIjIJl* <J oUjJi_xJ^M £j jIj 

JU&!>U isUaJI oJla JJc~j U jj-CJI jLs (^Ai« (■ iiUs SjJJI 

to j\P (_^| ojLta OjjJI -r; ./?7j l(Jpl iSU? (_£ J.T...-.J 

jl j jj-CJ^I IJla Jp jli jl ^iu-Nl iJU- Jl SjJJI i jj<j ^ j 
•Li J^-l ^y» AjliCo _}} j j^jj L_w~iSl ^l iiUaJl LiLLo ^y^tj 

(_£ jJl L^» jgdo; i~>waJl Ljil tU j*>P ojJJl j oU jJLSsJ^M 
ol jJ^JNl ^jjJ jl [S .jl ji^-^/l J^-l _y» ^>_vaJl t<»J y-J 
^ ^l 5-^li-l AJJaJl L_-U-v-j SjS J_nJ Jj-j£- iaJL^t ol jlJLo j 
ju oU jJ_nJNI JL&I (^jlaj-u o~>*j t(_$ _p--l Sji l^SjLiJ ^j^j 
L(i| tojJJI j_J: LA*>L>- _y> (j^*j «jc^ V*^* j^' oLjiwll liiLr 
!(j_j«JI iwtjS - iii ^iSl jl ^s^^/l ^WsAo <-_il 

t J--L-JJ jpJu y^T SjJJl oL jSCl oL_>__Jl _i*>b>-l j} 
cjJl^ (oL jj j_/JI i»^) Sl jJl (Jp j_>- jil 4^>- jil ijs-wiJli 
-i^b^l IJla jLs y-T^jjt^jj io>_Jjl SJL, oU jJ^JNl L_Jl 

oJlA ojJJl jjjjj j\*- (Jj tL^Uj-n-Oj OjJJl jl _ _♦__« jA 
j\P _w-l _i*>b>-Nl jl j jJajJ ^rJLJI _y» _/i_CJl L$_P Jjjju ^JL>-I 

jU-j (>• % ^O!^ SjCi"^ ^ : J^rj jj_~_->j ^jL, 
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nKiiin q__ UOiJ U^ill JaJI ..JjiUI 



Wells.H^I j jJI «l-^I jSJI s j j^Jdl oljj J 
<_$ j^Vl t—51 jSJl jL£L- L^JLJ <_j j^- ejj^aJ ^ A^A ^Lc- 
^U-i oLJ kla j j^j^u-jj ^j^l Jp 

|jift jUL>o jb J-^i c j^jJI Jp 43jL>- oljJi <ujJ (O jil 
Jb-I j jS Jil J*>U- JLiU <pU-i jl ^l j ^JI 

^LnJJl jl j*j Jag^j Jjli tOjJl4-l j-^ajJl oliLiuS'1 
jiSl <_£jJ oU» ^U-i Jj «- — xi o jv« pU-i jjSC. ji 

ĕ ^a^iJL^jjJUlj tjjUUl^UJi jj*4_U»u^jJl^L*jJlljl«i jl 

LightAmplificationSjL*JJ JjVl»-i j jJ-l(>»i j>-l»LASER 
* j-^Jl ^Ji ,_Jjo j by Stimulated Emission of Radiation 
olJJbdl jp Ij^j t^U-i^J o^-JJ oUJ^I ik-ljj 

<_$iLp P- jvij jj-J <US\J p- j-^5» jJo L» jj^JJl jl (_$ jj <L*J-*Jl 
Jp t_9 jjO ^JxJ j t^ljw^/l Oli>O^I ^Jiji» ^jP * j-J» Jj 

^ i_J jSM jJLjv. Jl tAJLi ij*J U ' o^iJJ OUJ^I 



0\ 
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t—oiM cLtyLag cUjjuaJI *-»*\ o-i-» 



JJI 



L-l C->IJb»j ^ <Li oilil jl ^*JL*j LSj J toljj 
L$_i i^JLll <L=>- Sljj ^Jp oji J5 (_$ j oljJJl 
L> ISls t<L>«-iJl 5JL-. oLjJLSLJl U> y- jjJj j ojJJl 5JbS" t k«« 

oL jJLSLJ^/I oJlA jls ( ^Ai» io j-^») i~n^> 4iUs ojJJI C-^.".al 

SJLL I jJajj tLJic- oLi ji>..,< Jl Lo aSLW olij.»< JJ&j 

oi j*Jl oL jj&y\ J-vixi ojJJl Lg.JL.-J ^yJl jl ji^^/l j»JLP 

oLS" JSLi (Jp iSlkJl (j y (jUJajj t<L-.L*^l L=Lji^ Jl 

vi^Lw*VL oLcJN I IjLa j j toL jj jJi Lg~°->J ioj-^j 

ji&u t^L>-jL^- ol jij\« <_$! jWI JLil j j^ cJ^JL4 Aj^ ^JjLSkJI 
j^l ^j&j «Ual JSLiJl ^ ^u^l ^l J ^UJ^I IJL* 
t-J^L^j i-AjJaJI L$JL>- JU^ jjJI Jujij ojUI iJL» jj ojJJl jl 
SjJJI jli u >.„-j>ll aSUsJI (3 j* <j~*j J**^ ^ j^ y jjy *— 

j jJ j3 <Ji-*Jj jl jil-^/l 5JL» Jl oi j*Jl J-^aij 4JU-I oJlA <j 

ja IJL* j 4 jo^-^l IJL* tjijL^i-»! iju^ JaiLJl j jj jaJL) jJsL* 

jglaj L> jA j t(JloO~ll (JIjUJ^L (JijUJ^I iJu*. ^o-mj l^» 

oLjjj3 jl <J j g ., > J jiil j^l LuSLw toLbl JSLiJI 
j^. ja IJlaj tLLc oLL^I jll ^jJi) ^y+J- ^UJ^I 

. j_)JJI ^UJi ioiL>- 
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ijs. tjiJI JbJI ..jjjJJI 





^SlitUI iUii-Jlj i^iuJ.1 iU^yjl ^ j_JUt 



jjj ji jll J jlaJI <5->L>-l AiL jjJUI 3t<w - ^ 

jAj^I j jJJli t^jAol jjJ li IjjJ Jj>i> jl ^jSUj *>L» iJl>-Ij 
JljJ»Nl) jljJ^I ja jujuJI ^*JJI iOI jjJ5 

Jail . ap kjjJbi 15 jL-iCy L JJU^ j! jSUj ^li C jil 

JL>-lj j jJ jj jjJ-^ ^ '^J* U"" ' L j jJ j^Ja*i 

.isUaJl ^j^dJ 4jL y ji ^y*^- jl <^~~j JJl>»JlI JjL» 



or 
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< JJI cUj-ijbg cUjjLoJI t — < 3 ) (j±i ^.^b,^ 

"«".'. ^ gg 

ojLlsjo jjjc LjjJ oLi 

jl L* JsjI jJL> j tSiajl jjJJi ^UJi oLi jj* ji jl LS -Y 
ojL*j jl t4^pbi« ii^Jaj LJL$C« _J Jjc^ oLijJ ji 
.aJ JiuJ (_$JJl j~M <j L»Lc iljL^» j jSnj L^Li ^l 

OL- (jJ^Ics^J '<4*^Vl jjJJl jpUJ» ^yaSL^ oJLt -V 

oJlaj t^jcujLJI ^jcwjLi-l >p ULp LJJ ^jJIj <u^J»l jjJJl 

oliLJ. 4jjl jZj> Ijj^Oj jjJ-il <UJ>I jLiol <j ^^JiJ iw^Li-l 

Q£w Li OJb£ jl jji e 

^ j toJjJlj £jia~Jl tLj^d*!j jjJJl (jj2jLa>- j^-T -£ 

iwsljl-l oJla j iLjw^ iLLJl ^j^aSLai-l ^jC- iLiLi dJJ JLS 
oJjJli toLiJaJl {j> JbJjJl <j *J j^Oj jjJJl « Lil» 

. aSjJI SJjjJi ijjLi» «bl U ji jj jjJJI inJi^ iJUJI 
^jp Oj>«-j Jj>- ajL <u^j ^»jj jjJJI *LUJl *-J-^»j jjJ 

oJbv>- jjJJl £-UJ. L,- J^w ^l SJbjiJl (j^aSLai-li tJS"LL« 
«tolJbkl-l ^oi tLjL?- 0^bf Jj> Jbf L$l« jJji LLi ebl 4jJ> 

^LA- j ^Jai otaLS J} 4j^SL-jJI oLiLJaJI (jji jiS (J 

o^UJ.1 <j o ĕiLii^^l (jji j tJ^LyaJI ^jji (_jui J 5iJi 

5j j-jaJl oUwllLS jjl oLJJ oLiJaj JJ i*-»LJl AjJaJl 
oLiJaJl (>• dJJS jJ> Jl t4>jll (_^l yVl j jjJJl oUjLL» j 

.U^^.^l 
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ot 



aH.nn (^r: /i^ii ^jill JiJI ..jjj-IJI 





tjjJJl ^UJi J J^jil ju «0>-J Jl Lfl> jwi j! ^^Aj 

jl _^kJl ol jj <_$JJl £ujJ«-l jj (S^Jj iSj< jl5 J>- |jj ^jiU 

: JLi *Ju« j aJU <uil J-^> ^-Jl ^jp «ul j jLJS/l 

^y-jlLs t«siUi: P^JS Lv~« oJbtt U Ji. j^jll Ji*i 

L^P ^JJl ^j ^A-I j^Jbj i ^axJl jjJ j* jU Jl IJla J 

■ » ^jij J jJL4-l Li ^.aA <u j-iJl JS^LlLa ^j-wcjjjj tL-jlJiJ. 

C^j^j! LSj^j UU^- iaJI oIJla j <J «Obl <ua j ^JJl <0bl 
^L^-Yl v^l Jp <u^l LSji V L5" tS^LaJl iujil iUJl dJUL." 

U- j*-tJ ,iL$\j ^ ^^jJl <LoLJl e-j^iJl OjLi jj jia to jS j-e <J U j 
j Oi^" jiJl ^JaS." jl L$i£v»j L«L»i>-1 Jp ^Jb (jc>- 

Ijj^JJL.u^U 



00 
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c 

ddjLdJI jlj*g\JI ajj-bJ 



0>- jisSijLiJljL jSllijjiaj jULo^b^JiioJL jSi jl J Jw. 
ij^JsLJwj jjJ^JO ^j^iil ^UuJaJl <_£ ji -Ls>- jJ Lj-^Lj 
(j\lL*Jl J-s>- jj (_^l iuiLA-l SjS (o ji-SCJlj ia-jwill AjjjJIj 

V j^j ol j>J.lj ^51 jSJLS) jbJI jl ^jSL-j/UI ^IUJI 
(j^sjJl jl (^jSw/j^S^jlll ^iUJlj (aJ JiaLJLoj <uJ Uj j-iJl 
UL^-j L,; jS jui~J 5ijUJl jLi j^ll ijjiaj jl td^L jSO» j ojJJLS") 
^jSc^S i/\ LS .aJlp ^ jJ- g;JJl JsUI ol jkLJl }Ui 
Li ,<cp _^-jcJIj j jSJl IJuk i^jJ JjJia» k-9l J^-Lij oL**LjJl 

?tg.7.a.»jj> ^yA LOJ Aj^iijl Ojjk ^yA 

oJb»-j yws»l ^ ojJJl jl (j^jJl jJj *\JjJI JLalpl JJiJ 

Sljj jjwa JSLiS «jJJl *JI oJS JL*j I jjLi^S'! j»j to^Lll L$i« JSwS 

j\£SC ji-^l <L»*LJ OlJb»-J Jp (_£ j^ ^LwMl (J ol jJl ojjoj 

sjl>-j (_i| IjJL^j jl I jiJ Lo t(oLj jj j-Jlj oL jjj^JI ^ <>.■,«,") 
jSCJ ! iijl jSJL I j^-l Uj^-I oIju»- jJI oJj Lj^o JSLiS 

jUai>-L AjjiaJl oJj» j| ^SJjjLaJl jLj^I <Ujiaj IJjo iS^U L> 
ov 
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_j_iJ1 -LiLloo, cLiJjloJI _j_l ^ju ^^h^m 
ojUjlo jUX _j_I_oLj 

J,1_Lj OlSjtj-sJl ojuB __j_sll a^L- 4 .! _J_>-jJl jl 




L__,L__I i— — II _jLA___ i> y__JI iL_ 
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oA 



dojLoJI jLj9-1JI djji^-t 



l^IsLW j L*JLi 5 jiJ UJs ^jb jl jl»l J ^j* j tdJU^ J jJs j jJL>- 

oli <**SZ> jlj^*! J>ljl jLt jS/1 sjiA jl ^jS" t<u*l_xJl 

jjp j ojlll jJl£ ^JjJI ^ oljlj^A*jM oJLA tllyaiLa j SjJL^- 

^ajLva>- i-ij i>^JLll j ihSCJl J 4. r ..»,.:.LI ^ iJj^ iS j^~^I 
jl j^Lo^ L$J jl (_$l iili^ j j£j jl jLt j^I oJlA jj5Uj .SjLLI 
oU jk J^ax. jl ^ull y jil jSUjj . JSwJl J Li" 4j>-j*JLA j j5\J 
L^5Uj jU j^I oJj» jl [5 <.diSj£ £?>w» (J-5UJI j LilJw ^waJ 

^p^l ./iTal ^jj^ (JiJLJj j^j*jj JWajj^l jl lg.,<?«i JL>- jjl SjLpI^ 

.L^jIjwI jl o^.JLl 




LjJUaiilj UjUjI jjjo j^-tojj i3.jliJ.l3 jljj^l 
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,_|J>iJ| cLljjLOg cbjjU— It *_ ul u-U 

ojUao >j-c «Jj iL-oLj 



1 ft * ft *W ! 

^L i w jl djj^j jl ^ dipl jIjj^I OwLk jI^iaI <jl 
^yi^ L^SJ JUAI IjL* J *__L-1I jUjVl oL^: i_iJb£ j tUUj 

JLhj n j \ ' jju £jl Ju iUjl (J jtjjj* OljljlAl/l jl jjp 

t(gi ^jJi jbJij «^ji ijisai *uAn ^l) jlsUjji ibul 

i>- jJjU jLTjS/ OljljlA^I oJU ^a*J JJt i ^ oLol JSJjJlj 

. 4jlUj» ^-1 j 




i^jiiilj iilill jtjSll ^jljtji»';! SjjjLlil j>^»ll 

\gJl oL^ljjJl 1Ju*j iJ^JaJl oJU ^ jtJ aJjL* ^gl jj 
oJjt jl J jjjj jl j^yiSsj j tiJ jjw j IjJUj" j£\ LgJjuL- *JjLrf- 
U i^SLA-l j JL±-Ij ,w_Ilj jj'Vl j jSJl IjU jl o jz*\ ij^kJl 
iaJjj* i»JJ J5j tiSjUJl jL7 jS/l eJU Lji^ti v jU*^- 
U Jui*Jl iiJL t-L^UJl ^jJl jij tUiiii 15 jJLj jl UjJ jl SjU <_Jj*j 
4jJL jIjj^I ejU iJ jajU jl ^Um— J*yi IjU __lS3 iJjL* Nl ^ 

Ul j-*. Jj>- ^Lc- iijjUJlj iijJl 

CUC-Ual^l L,il ^JjJiJl ojU _\ o jill Js-Ui (j;- 1 ^-! j| 
l^SJ t jjJljUJl L$~_-j \S jjSJl sl_ jl ^JajJl jUOsNl 
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dnjlAJI jLigill <h_J^u 

^IJjJLA-l JA j^SCl pSSM&^Mj] LjUJ oJ> 

b>,i jJJ Ljil (ji t^jj^SI j j\P 1$^» j\iSCII jjSCj ^l j L^JLaj 
5j^JaJI oJLA O^JvS Juii JS Jp j tiJUp <{jf- jiSI Lwi»L>j 

^I^JlJI *UaS ji-pjj tU j>- y 0 jSjj" J^pi L>S SiJLcil UISLiL 
jl *yi tU J^LJI j iijJaJl oJL* J UIp Oi*;j^l «— 
Ujj^- UjLl>-l p^J 4jjJaJl oJlA ^»Lol IJl>- aAjjI» jJw jjjiJi 

• L^l^-^L^j L^>waj JSOl pJxi-lj 

^ ^JLJl JJUiJ ^jL^pI a£ j jf U JJla JS juj 

tjA o j\i- LgSCLi ji ^yjl ^j^jUai-l (w^p! 5w?L>- olUol ^JJI 
J,Ip J jL>oNI Jp UjJJ jl i Jp-Jl Jp S jJiJl Li| toULSJl 
a>IjuNIJLpVI ^juu L j^J (jo- N I Uj jwaJ (j5Uj N ojjJ JUU 
.ju^Ij JJUJI J apjil oL^kJl j! iSjULl jL&Vl jl 

aJlSjw jjLJI j ji <UI J-^> j Lo Jl J^aj jl jUJ^U jLS Ja j 
^ ol jl ^JJl oUi» £l joM jjjl j ? jLSJ.1 j jLjJI j jJ^- £jU 
^^jj ^>tJaP Ja>- j iUa£ AiJw? JU j jjSCj jl N| ? jSCojj J^oL 
j*as j aJ-ap L^L>- JJaP ^ iw^jJl JLtl k_*>*pV Ua t^_iSI 
SJL>-lj 0 j^» jSCij jl jjj tAj jJ^JLjj £»~«jj (_£jj Lo (Jp JaiS 4pLo 

.<ul o jSCU J o-UJl j oLIS JS ^jkit J 
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- •-• — — r"~ — Ti' — r~ - 

5juft ->jt ^ : Jsli jp «Jji j^jII Jp <il ^ 

" -1' t" i' s " 'tjf" . "«tt -t<" • < - 

IIa ^a-i&j i b\y* Jt) ^ pC<&& 

Jjill IJLaj S^JajJl hH\ «JU U-Jn ^£iJl ^^oj t jljjJl *LiJl 
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1Y 



uLigjgdJI jJbLiu 



A-J yj> \j& A-JLp L>- jP jl (J-— L5 ? j jj jiJl jA L> 

Jb»l Jj&J <W3lX ojJJl j| cLg.s^.1C jl ojJJl Lg.a.U-a.7 jl ^jis^j 

^yr y J jis j jjji j£J j! L£ .^-SoJl <i»Jui <j^- AJtUajj 
i-^LuMl olJb>- jJI oll jj jiJI _/^*jj iijj o jJ^Lo 

V ♦ ♦ Jl j^- <_$l *■ jvaJl APj— j yLj" (JJJJJ * jwaU Aj jSCll 

oJL» jLio *jJjJl aJ} J-^» jJ L» «JljJb-l jl t tiJliJI J JLo j jJl» 

.ji»L>«Jl l ^JsLitJl o jALU jA CjU jj jiJI 

dLLiJI (^y*-**-; tj|j (*—^l IJl^- L~ jpju *y *LLJl jl . .L*->- 
15 ajI ?dLLidl IJL» j* ^ tQuantum Entanglement ^^SCJI 

L jy* ; -«JL AjjLijjjiJl jfi\ jiL-l Lj-i Ja-J Jj <~*S o yfcUi *LLJl Ajwaj 

t^jLiiJI L^LSLll ,j-Jj (»-SCJI LCJ15L1 jL*-<ai_-) Oir*^ 

j»-Pj (ji^* ;H Lg^iaju jiS"l jl (oLijJ\S\J^llj 0LijJjiJl5 

j j5cj- — Jaii fc_jjidJ — Li} ILj^o J-^ajjj ^jJl 4jv->LiJl CjliLJ.1 

•j^^ (Jp^L^jjJa^L^Jb-l Jp j^L(_$lj jLsL-LljJ^L»! 
(,»! jJl j! ^Jjl) Y jj5 jiJl j (j^j^/l Jp ^ j y jiJl LjJl! jLS" jJi 
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cLjjuag cLjjLoJI <t__jj»( ^jj * 



0 dr^j J^" J*!' OL» t^j^j^l ^jP Jl*Jl JS JL*j j>-f i f> jJijJjC- 

t/rj^ uS'j "t—Li <j-5Uj J>y> jf- J.>L-» jyU LfLj 

Jj^l OjJ>!l > 

*i j^J^ 

U _J;l Lll ^ jUj L jjco |» jjjill IJL» iwOjiiij ! ! LjUAj (jliJI 

j j jiaJl 4jjI j 01 Ja^>-*>L^ t JjV I O jj ja!Ij A-^U-I j jiaJl 4jjI j 

01 jj* L* jl>- jJI jW yJI t j^UI IjU L*J o jJJ Ji jDI o jJ ji!l 

! "jjISo"! ^j^iu L* j tL*j> oLsCLLia oU jj jx!l Oj-C 

^Lil ^ JJLLiJl j ^Ji ^jjl J.UJI ^ipI ji"J 
oL£ oLS" (^JJI ^LJtJjlS' o j j>-T f-LU 4-^aij Lv-j t^Jx!l LCil5Li 
L^LjlSL» oL ^JlJ ol Lll ijL^aij j "jLa^ ^SCJI LSL^LSL» ^ 
jLa^-L. lf_ <JLaj J jV JjUJI L$-*ai jj ^jJI JSUJ-L "J-L ^iJl 

(_£-b£ ^jP «J^Lj-jiJl jJj J, y>Sfl iJjb jSJ oLuil jiaJ.1 (JJ&*Z 

. JiVl U^Lj jJ j L^Lil iJjUtj JpUJ-l oJla 

iiai 'L-J.I JJJL* t*L.j_jtJl ^jjL* J ^Jl>- "LJbJJl jL>lJl ^iSl 
e-Lj-jaJI JJ-p Ljip JLS JiiJ t(Schrodinger's Cat) ycjo j yi. 

(J| (_£Ju OiJLo jjtoi j j«i <tia* O ^JsJj LLS"» jLS" jJk (jUajjJI 
L ^iaj "jh^sw' J-V " jALlaJl O^ >ij Jli; jt-^- <*jl , >,./? «^jj-JL-il 
(j J .Jjl(J?J l — ^ljiLJl JJi JiJt^l jJI^ j! Jj^ aJl>C^ I^J>J j 
iiaiJl oJLa i-_->L>«jj tj%Jjt» (^JuJls- (jjflii (J "— < j-i* iiai jjvJij ^-i 
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Couj ^Lwl Jlp <u5L*j) jl-U J <*JJ> SiU j-s oJai 

U; i^-U-j J*-! £s ^Ja-iu Jval» ilJbJl iJlAj (iiUtJ^ eji 
e JlA 0**" 

tikaJl JJaJ JLSJl *l !l ^JLJU- jJbLU 

^IjJUl) ^1^5 jLp JLsjL j»ji ^L-il ^l ilJuJI Jj>w^jj SjUI 
c-> ji JULj j^Jl jJlU^j i>-U-jJl Jp Ja.iL.jj i» ^JalL aSLwJlI 

(JjJU^aJl £jL>- k-ii Jw! jJ 4, JL coUj>I JSLJl J ikajl 

JjSltLi ^JU *i/ Jai» j^U^-l <bjJ jli iJaaJl ijj ^.h:..,, ^j 
j jSsJ jl jgi (jUl Ll k-L?- ilutJl j i*Ju*; i>-U- jJl j jSo jl 
jLjU«la jVU^>-Vl jtJL&j ilUU AJaAjl j C-,<iJa,-£ Jii -L-L-^Jl 

^jLiiJI LStLLSLll J <ub LjcpI U IJl* j| t^^j^ JSJ '/. 0 • iU~jj 
?p-S3l LSLLSL> aJ jJij (^JJl Li t^y jJ LSLlSL» jl 




t_ijiJ( tLtjJMty cUjjLaJl vjj>( (jju 



(»j*>LJl J^jJl Jjj* "^M ^ ^ J^iJ *jjkJl ojj* J j3j 
<_a.s^i L,il ti^j» V j 4~>- C.»J ikiJl j jSc~i t^U-i^l (i^)/ 
«upju (^JiJl j*5sJl UsJLSw s-ljjk yo IJLa n!i~o c_4*ajj l~S>- 
SjLp ^£J\ UsJLSw jiaj if>- j {j> iSU-l oJjh jl tUjlJpl 

ojJUl) JjVl t^jdL- (superposition) <_ r S'l j> J\ JjLkr ^jp 
t (o ikiJl /JUi ojJUl) aJ^Ij ("t>- ^l / JJ^* ^ 

JJ JlP ikaJl ilU- jLLaJ (jcJjlkdl (jcJU-l Ol"l-* 
J (Ojilj oLJ-l) ^jciyaJI ciJLLui-. ikaJli tiJJjJ j tJjJwaJl 

ĕ j-^La Lg-^LJL (jcJU-l (_^ju>-| jlSLt ^jw» ^jSCojJ ju>-Ij jl 

"i j ym jS- ojj* (JjLkJl 4jLo jl J ! (<jjJLU<aJl JlP (_$l) 

j j-^J LLU t-,.i»,/?_ J,LJL)j (jjj5w« j jSlil jl (jL*JI ^iUJl (J LtLj 
a j^jLo k>«J ^j^Jj 'LjjJlj L^JlJ^ 3 jjt (_ji>- jl tLAiUjl j L$j>*jLo 
t (3jJuu<aJl ^jij ^»li Lil j» jl JuL~- tJJLLidl jl jkU«-Jl 

oL^- ojLS" *l jw) i »51 jil Ij\J> o j-iL» ^r../t':..,j ikiJl i!U- j| 

iwJI jil j jSw-i ikSJJ oJbjU-l 5JU-I oJLa *j>*Sj t(L* y> jl 
3JU- jL J jiJl L^>- LuSC«jj t<Lk>-*>Lll ojL- LSL^^LS LkJ y> 
dL> Jp J-^ ^JUI j) k^ll ^ iSCL^ ("^ jUil) ikiJI 

ib-^ j! ^ LuSo" t(!AkaJi *ju- ^k^^u J^U- ^ Vj*ii 

oU-JL-l (ju ^SOl ciLLlJli ^lj Jk5i ^jjiJLl Jliil IJa jl 

. j^iSC. IJjo jj» JJip! i-^SOl 
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Cjligj^JI j-htii' 



Ji jJl oLf- jojf iJ^>-\ jl jSjj jl La cJjjkJl JjJj 

oLS jJL- i-jjLfj i^JUJI oj~JL j»^JI ^jjjlij^i o^-l jl j^-Li 

! ! jiloj j-i ilaiS iwiJl (3 jU 1 -Ui> <LjLo| j^ 

oJLa jl t J jij jl ^yL t^^ykSOl ^lJwaJl I J\Jt> Jj«jj I jj>-\ j 
jlSj j J-J oU jJj* jl oUjjlSJj OjIS e-l jw/ 4^oJ^J I oL«~J^-l 

Lg.s<3.«j ^jrj (oMU-l) jpLlll JiLJj jJsU^Ij ^jS ^ljjl L(-jJ 
LJp ji jJsU^JI o jaLI? jl <. jJLJI jjjkj Jjti LS LLc i^^ajiJI 
^jp OJl>0 4<>JL/2jL) U-Lij |«J jt-AJL?-! ,J jSCij L^ji J^-~! 
<U LUajjS ^l oJi ^5j ^ Ulp j cLL~o J>-Ju j^AJwl 

LjLS jJ— < o>! jJs»LJI IjLa jj jAji L^SjUj M lsy> jl iStAp 
jA jJwaJI <uaLu «u^SJl oL~~4-I iJjLLt oLS jJL« Oyj t j«...S 
jl <Jp ^Sl iJ^i j t-ui-Lo j j jSCJl IJLa Lo ,Jp iWi jjapl 

Ij^JajJl 4&I jUw~i '^J^ JJ-" t^.JaP jJU- j jSJl IJLa *-Ijj 
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